
MABNUIAL FOR COMMIANDERS OF: INFANaTRY PL~ATl'OONS.

PRkINaCIPL;ES OF COMMAND.~~ID

gTHbE CO NANDC~~P` 1~I ING~~ OFFICER~-ADVICElf TO ~A YOUNG

TIl`E COMMA~~NDINTG OFIFICER.

The action of the commranding officer has a decisive ifl~uence
on the mora~le of the command.

The cormmandling officerr should he weill trained, be an examlple
to 'nisi men~. and reallyS "i command them.

i'nlstrueCtlionz.-The lack; of kznowTledge in one who snhould
create confidence among the men is a misfortune, for it causes:
t~imidity. The coiumnndling officer "'who knxowcs his business"~
demands only useful efforts from his men; he does not use them
prema~turely or expose? them to useless loss in battle.

T'he e iample--Any or~ganizaztion is the reflection of its comru-
mandning officer. [t; is the most severe judgre of him; it; pays
attention to his lightest wvord and observes all his actions. It~
only azsks to be able to admire him and to follow, him blindly.
The best rewardl of a co11mmanding oficfier is the fine behavior
of his comma~nd under fire.

TIo commanzd-T'he commanding officer leads his organization
becaluse he knows how to be the most alrden~t man in it; but he



10 MAN~~I~UACL FOR COMMANDERSE~ OF INaFAhNTRY6 PL~A~TOONS.

is also its master, because hie alwa-,ys knows how to keep cool
and to use goodl judgmnent. Nothing should be hidden from
h~imn and the command should give him its eatlire confidence.
To commanazd dloes not consist in merely givingr orders. To com·-
maand is to g~ive an~ or~der and to see thIat it is executed., It
also consists in being constantly on the alert; in keeping
informed of everything that is going on around him; in origi-
nzating orders if none are received, or in taking the initiative;
in giving$ thle necessazry instructions at the proper time; andl in
keeping his inferiors constantly informued of existing conditions.

The authority of a commanding officer' makres itself apparent
first of all by the discipline of his comm~and--execution of
orders, bearing, outward signs of respect," clealnliness, good
condition of arms, and correctness~ at drill.

In battle a disciplined command fights well, but undisciplinzed
troops escape from their .chiefs, throw away their arm-s, sur-
render, or run axvay.

ADVICE TO A YOIJNG OFFICEE.

In~~flule'nce.--A commanding officer sho~uld impr~ess himself on
his command by his sup~erior qualities.. There is no sincgle
type of commander which young officers caln takle aZs a modlel,
but each one should re-flect and try to determine what natural
or acqyuir~ed qualities give to the best commanders of his ac-
quain~tance thleir influence over their commlands. ALn o~fficer
recently promoted should not be content with thinking that he
has been· made a commander simply to secure obedience undler
ordinary ('laily circumstances. That: would only indicate thait
his rasnk is respected-. He should not be satisfied until he has
patiently ga~inedl the confidence and the heart of his* men; until
he is certain that; they have given themselves absolutely to him,
and 'that they will obey him even to the death.

A young 'commalnder sh~ouldl remaember thatC in critfical tim~es
the 'authoroity that emanates solelyv from his own Ipersonality
will' always be far more efficaciousx than that which comes frb~m
th~e regulations.

Mfioranl qusalities.-A-l commzander raises himself in the esteem
of his men above all by the qualities of his character, and
rightly so, for energy, initiative, will power, perseverance,
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pi~ecision,- jndgment, self-control, sense of duty, and self-denial
are qualities without which the finest gifts of intelligence remsain
of no value.

Amzong the qualities or mind, a. general a~nd extended military
education is not produced in the course of a camupaign3; but
every offier~ can aind should possess himsxelf of a thorough
knowledge of everyvthiug thazt. concerns his duties. If he has
precise knowvledge, he has confidence in him-uself, p~rop~er deci-
sions xviii comle reaclili to his mnind, he xviii expr'ess himiself
catlmly and writhout hesitaztion, and hze will com~mand the atten-

* tion of the mlen;~ on? the conk ~am v, inappropriate or contradictory
orders, given in an ulncemt~amn or nervous mlanner, inspire doubt;
as to their efficien1cy TIhe Fm ench soldier obeys blindly only
whTlen h~e hacs aZ blinld contic enlce

A~ com~mander is loved hig his soldiers when he hats a sense
of justice, an absolute up3rightness, is concerned with their xvell-
being and pays personal attention to it. T'he soldier submsits
readily to all sevenities for which there is a reason, and, in
his heart, he gives to excessive indulgence and xveakness the
considerat~ion which they dfeserve. J'ustice does not consist in
treating all mlenl ex~actly alike, but in exacting from each the
full exercise of his faculties and poxvers, and in r·exvardi~ng
.meritorlious actions in accorodance wsithl the e forts which they
hav-e cost.

The habitual attitude of the officer is also of importance;
lack of dignity in bearing and language, vulgaritiy, and falmil-
-iarity are: never proper for an off~icer; everyone can be correct,
simpyle, and dignifi~ed without holding his inferiors at a distance,
a\nd xvithout prevent~in~r good hiumZor and gayet~y, xvhich, like hope
and absolute faithi in victor~y, are so readily and so happily
·imparted to others.

During batd days, xvhen the men are discourag~ed, the officers
and noncommissioned officers form the foundation on which the
spirit- of the com ipany is rebult; thley remnember that; 'no
matter xvhnt comzes, ope mu~st; never despair "* that there is no

good reason xvhy the enemy is not as badly decimated and
dlepressed as our own troops; that in war, Dame -Fortune has
astonishing rewards for those xvho do not give up; and that;
comzpletce victory belongs to him xvho isf able to hold out a quaar-
ter of an hour longer than the other.
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Th7e spirit of precision·2-Thee importance of dletall2s.-I~n addi-
t~ion to those moral qualities necessary at all times, it is imzpor-
t~ant that the young officet go deeply into the new requirements
of· wa~r, which, at the present time, depend so largely on scienz-
title qualities.

To-dlay every attack;, every stubbor~n resistance, risks failure
if the force engaage I has not prepared its ground, its materiel,
and its personnel with a mlinuteness superior to that ·of the
enemy. In this preparaztion, where every detail is important,
the least neglect m~ust be paid for in the end.

The noncommlissionedl officers and the chief of platoon of
infantry should realize that no matter how brave they are per-
sonally, their- taskz will not be accomplished if they do not
constantly apply themselves to the details which no other officer
canl attend to for them. Order, method, mechanical precision,
a~nd horrlor' of tche term~s "almnost"' and "un~finished "' hazve
become essential qualities, the absence of which xviii surely
expose at commander to the most serious disappointtments.

Or~der~s r~eceived anld thze inlitiativ;e,-Comm~and is exercised in
alccordanc~e with the following principle: The superior dleter-
mines the object to be attained, indicates his intentions, and
defines -the taskis to be executed by the subordinate elements;
he lieaves to the latter the choice of mneans for their executioni.
O~ffIicerls and noncolmmissioned officerls shouldt mak~e go~od 'use
of that inzitiative in choosing the best means leading to the
desired end.

Initiative does not consist, as is sometimes thought, in the
right to modify an order that has been received, when it is
thougfht that the result obtained will he better; such action is
disobedience.

However, a noncomm~issioned officer should act on his own
initiative :

First. To complete and develop an order when intentionally or
otherwise the commander who has given it; to him is silent on
certain iueasures of detail which it is intended to be left: to ~his
judgm~ent.

Second. When, for any reason, an order is not received and a
decision is necessary. In this case he must give an order and
report ·his action. He may be mistaken as to the urgency of the
case, but the commander xviii alxvays consider that; "tche only
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faults which merit reproach are those of linacrtion and fear· of
rCspoflzsi ?Ml'ty2."'

Finallly, in very2 cezccptionza7 cases, for example, w9henl the
situation is entirely changeed between the timie when an order
was issuedl andc the time it wals recelvL~t initiative may lead one
to act in an entirely or partly different way from that ordered;
it is necess~nry t~hen to be absolutely certain that " in disobeying
the [cust of" thle or~der the inztenteiom of thle commander is carried
out," and a r·eport of t~he a~ction taken must be matde without
delay.

Ina ii other cases discip~line (lemands that orders be obeyed
promlptly to the; sanlllest d~etails wh1ich the commander has
thought necessary: to mention. Init~iative is only exercised in
regardl to thlose d.etails which have not been ment~ioned, and
action on th·ese houicud be In accordance with what is krnown of
the comlmandlcer's lntentio~ns and manner of thought.

Or,·icr~s giv~en··-Thre principal1 quality of an order is clearness.
In war, iw·irwadcrstancting:?z is a more dangerous enemy than -lackr
of discipline; more freqluently than otherwise it destroys the
str'ict execution ofE or'ders.

A s-ubaltern ofificer often hns the advantage of being able to
expi ala and comment on3 thle orders which he gives his men; their
intelligence is thus brought; into play, and they are more willing
to carry out orders of which they understand the necessity.

But: it is also necessary that the command understands that
this is only done for thl-e best interests of the service. It should
be none the less ready to execute strictly, without hesitation or
questfon, an order given without explanation. Thaat is the very
basis of discipline, and one can not revert to it: too often, even if
only as an exercise.

FLreqluently the orders of a noncommissioned officer are not
properly obeyed because he gives orders to a lot of men collec-
tively when only a fewt are required to do the work; each muan
then looks to his neighbor to carry out the order. Thne one
giving the order should always divide the work up and assign
it by name to thre men who are to execute it. It seldom happens
that a mazn who h s personally received a clear and positive
order will disobey it, hut he will often try to evade an am~-
biguous order. Before formulatinag an order one must be sure
that it: can be carried out and is not capable of evasion; it must
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say exactly what is desired and no more; the system ojf demland-ing more than is desired in order to be sure to have enougrh must
be avoided. W~hatever is ordered must be obtained; the d-ifficultyis to properly estimate xvhat is reasonable and p~rofitable.

W;heni a precise and correct order has been given. aa immedi-ate and severe penalty should follow its nonexecut~ion.It is: not: admissable for an offcer or noncommissioned officer
to fail to, payg attention to a flazgran~t fault that he sees com-mitted, under the pr;etext that the guilty person is not underhis direct orders. This fr~equently hapgpens, either thlroug~h in-
dolence or through fear of wounding the sen~sibilities of thecommander of the man at fault. A noncom~missioned officeris the superior of all persons in the militaryr service whoP are!of interior rank!;. He shouldl reazlize his aurthority and not: makehimself an accomplice of a man who misconducts himself in his
presence. He should intervene tactfully and frm'~ly and insistthat the orders and regulations be' car~riedl out; at; all times andin all places. All slackness in ca~mp and in the trenches alrises
from the* failure to observe this principle.

In the company the noncomm~issioned officers should be themuainstays of their sqluads or sections, andzt they should never
refuse adv-cice to a manllf wTho ask~s it, or a solution of a difficultywlhich he brings. before theml. An ex~cellent means of haLvinglittle to repress in the interior maznagemlent of the company is
to lay, down the principle that a m-an is never ait fault wchen lie]is covered by thle previous approval of a noncomm3lissionedl officer`,
but that he is alwuays to blame when he has not r.eferred to himif hie h~as any doubt: as to whlat lie should do. On -the otherhand, a noncommissionied officer· will be consider~ed as unfit tocommandl if he avoids accepsting his responsibility of givinga direct reply.

Therefore the young officers and noncommissioned1 officers
should never forget that they hold a par~t of the principle ofanthdrity, and that it hlas been confided to t~hem with the under-
standing that thley xviii not allow it to suffer under any. circum-stances.

Relations of officer1s amnzlg tliemzsetves.-Offcers of the samecompany mess together; meal hour~s are hours of relaxation dlur-ing xvhich it is proper that they become sociable, but whatever
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the familiarity that exrists then, the deference due to experience,
agre, and rank; must never be for~gotten.

T~he resp~ect shown bay the lieutenant to his captain, his at~ten-
tion and p~unctuatlity in obnserving' all his instruct~ions, will be
quickzly observed by the command andi will teach it obedience
and military spirit b~y the best method--ex~ample.

CHPTER~a`ll II.

G~ENERAL; ROLE OF THE DIFFPERENT GRAl.DIES IN Tf~E
COMPANY.'~~i

The compnypm.-The company is the organizat~ion which ap-
peals most to the soldier. It is the larg~est unit in which atll
the grradies and-; men canl be personally a~cquainted. It is the
smallest one that carn bse charged with elementary tactical
operation.

It has its. owin number, and its customs; it differs from its
neighboring comzpazny. Also the captain is the real commander
of his men; he is thre confidant o-f their troubles as well as the
compulsory intermlediary of their requests. N\othing that con-
cerns themn is done without his advice. He has, in a way, a
universal rale, wrhich there is: no need of further defining here.
Hle is res ponsible for every one in the company, and conse-
qyuently has entire chargre of all his subordinates.

*The chief of platoonz.-The chief of platoon is purely a mili-
tary chief; he is the head of the str~ongest unit that can be
controlled by the voice and krept i~n view when deployed. The
platoon is the elementazry group? in battle; it engages, fires, and
figrhts as at unit; it always acts as if its power was concentrated
under a sinzgle head-that of the chief of platoon. The rale
of the latter is therefore most important.

Halving under his orders only 50 men whoiu he never leaves,
the chief of plat~oon is the only officer w~ho can know in detail the
character and aptitude of each one, and he is best qualified
to judge of their daily morale and of the tactical situation,
wihich he should always keep in mind (security, liaisons, ob-
servation, damag~e done to the enemy, etc.). On account of
his other duties, he should require that the noncommissionzed
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officers give himn full support so that he may maintain his moralanzdrtactieai iole.
The scrgea~zit commanz~din~g a hanlf prlatoon.-The sergreant is, inprazctice, the fit s�t noncommissio1zedl officer wtho has considerableauthiority, and, besides, he comm~ands a2 sutliciently small numberof mimen so thaL he c~tn memember or note all the details concern-ing; them--clothiabg equipm~ent, armamllent, sulpplies, etc. Th'lisis his rale. His maul duties can be expressedl in the followvingwcords: To dou wh'it-ev is necessary in order that the personneland matdriel of his half platoon shall always be present and ingTood condcition. In a w-ell-dlisciplinedl half platoon the oflicers needonly make several daily inspections and do not have to do the

w~ork of the sergeant.
In battle the sergeaznt commanding a section has an importantrate, that of file closer. His superiors must speakr to him often;tell him that fear is contagious; that the safety of the countryrequires that any weakness or the beginning of any confusionmust be imamediaztely suppressedl; that to hesitate to kill a cowardis perhaps to preserve 20 enemies or to cause the dleathi of 20comra~des.
In the advance the sergeant does not: put himself in the firingline, but sees that all the others are there.In order that he mnay perform his duties in the most energeticmnanner it is necessary to give him much greater authority in

the field than in peazce time.Th~le co~rporal.--The corpor-al lives intimately with his men; heis their mess chief andl justice of the pence.The best corpo~ral is the one who alwast· has hot soup and foodfor his squadl under all circumstance~s. The sergeant; should notdelegate to h~im any part of the 'permanent responsibilities whichhe should assume himself. The proper employment: of a corporalconsists~in confiding to him the execution of successive and ~rvell-outlinedl talsks. From the gradle of corporal those men who haveshown the best qlualifications for command are chosen assergeanits.
Select~ion of speciaclist8 inz the comzpanies.-The qlualit~ies to belooked for in selecting specialists are:Clerks : Well ordieredl and accurate mind; discretion.
Liaison agent-s: Absolute dlevotion; legible wYriting; aptitudefor mak~ing comprehensive reports; memory of terrain.
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Observers and lookouts: Good sight; coolness.
Signalmen: Goo/d sight; mnemory.
Rtiflemen : Vrigor ; dar~1ing.
Grenadiers: Aptitude for sports.
Stretcher bearers: Phlysical strengthi.
It is difficult to pick out specialists without dimiinish-ing the

efficiency of thie rest; of ~the section. This great inconvenience
wvill be lessened by the chiefs of platoons training or having
t-rained numerous substitutes and observing that none of thiose
on special duty who remain under their authority lose the quali-
ties and fitness of the men in ranks.

CHAPIETEIR III.

SEN~~IOR~ITY,'~-R3~% ·IGHT O F C O~MMAND.

It is imlportant that the relative seniority of the sergeants,
corpora2ls, and first-class privates be always definitely fix~ed, so.
that, if the case arises, there xviii never be anly hesitt~tion on
the par't of the one wcho should. automatically take command
andt become responsible.

The lists of seniority by rankr sh~ouldl be made up, and the
new~ly airrived informed.

The rule is thalt when· two or; more military persons assemble
for service there is always one xvho is in commndnnc, the highest
in rank;, or if of equal~ grande the one of longest service; the
lieutena~nt xvCill thrus establish thl-e order of rankr among t~he men
of h~is platoon.

Buct in battle, wihen the oxverr noncommissioned officers have.
di. appearedt it is necessary to ·takie from the raznks the bravest
private, and one who is not necessarily the senior. He leads the
others; hie is th~e commander.

It; is necessary to impress this on the command: If the rules
of seniority are correct in ordinary life, during' battle they cease
to exis~t among soldiers.

In the same grade, officersxv ith permanent ranki take corn-
inand over those xvith temporarry rank.
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Between officers of the active army and officers of the new
compleement, of the same gradle, seniority is est~ablished as fol-
lows :

Both count as active service, as regards th~eir rightt to com-
mandi, the time they have actually served with the colors in
their present; grade since; the date of mobillizattioa; those who
halve previously servedl ia the act~ive army wit~h their preSent
rank are credited xvitb the seniority they had in that grade att
the time they left the arm~y.

In the samne grade and with the same date of seniority, offi-
cers of the active armay take command~ over officers of the new-T
comxplement.

Seniority between sergea~nts and corporals of the active army
is fixed in the same maamner.

Exlceptionz to the rule of sen~iorityr.-The authority wvhich· or-
ders the formattion of a detachment can desi~gnate its comman-
der, provided that no one in the ;military service is placed under
the orders of a person of inferior rankr.

"Command," properly speaking (cormmandl of a de-tachmecnt,
encamupment, etc.), never belongs to offcers who are of a corps
or personnel wrhich has a " hierarchy " of its own, even though
such officers have assimilated rank (that is, ]medical officers,
officers of administration, subintendants, etc.).

However, these ofincers have cert~ain powerrs resulting front~
their special regulations, for examzple, a surgeon in his infirmary
or in his dressing station.
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SCHOOLd OF THIME G~IIRifLENADER

INDIVIDUALI IN5iTRUCTION--INSXTRUCTIONi OF TIlE~ GRENAD)IEnl--
INSxTRUCTION OF THE SQUAD.

INDIVIDUAL INSTRUCTION.

1. Individual instruction is given to all soldiers without ex-
.ceptioni.

It includes exer~cises in throwing grenades and also theoretical
instruction concerning thle mnnufacture, dism~ounting, an~id ma~,-
nipulation of gr~enades.

Thr2oreoinqg.--The "thlrow'ins of grenades" is the basis of the
instruction of the grenadlier.

Accuracy in throwvcingf is of the grea~test importance, for be-
sides the advantage it gives in. battle it dliminishes the risk~ of

ccidetnts and wrastingi of oi~enaldes.
The moral effect; o~f a grenade blursting in aL trench is added

to its destructive effect.
Thle grenade should never be thrown scraping the. groundl or

writh the elbowv bent. Thle firze sh1ould be pirun~g~iug.
Thie normal m1ethodl of throwing the grenadce is as indicatedl

in figures 10, 1.1, 12, 13, 14, and 15. This method wvill be modified
according to the dlifferent positions from w·hich thle grenade is
throwrn (krneelingr, lying down, from behindl an obstatcle).

Ex~erc~ises inl g~szrend thr1owoingy-The men are first exercisedl
in throwring dummy grenades over op~en ground and at k~nowTn
distances. Trenches are represented by tracing twro lines on the
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ground 1. yard apart, and placed a~t dijtianccs of 20, 25, 30 35
yards, etc. (Fig. 16. )

The " throwers " place themselves in~ trench A. They alre ex-
ercised in throw~ing their grenadecs in~to tre~nch. B. They then
increase the range successively to icachl C:, D, etc.

Pier. 10.--Puling out; the catch fuse.

The sqjuads mayg be divided in halfr, one a~t the firing point
nani the other a~t thle targlet. The sccn(I parity r~eturns the
gTrenatdes to the first:, and so on. Loss of timne is thus azvoidedl
and the interest ofk all is increased.

Direction and accuracy can b~e developed, by the emp~loymn~et
of targets traced on the ground.
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The men should be exuercised in t~hrowiing grenades from stand~-
ing, kIneeling, and lying-dlowTn positions.

W5hen the prospectlive grenadciers have acquiredt suffcient, -ac-
curacy they are exrcisedl in throwving grenazdes from one trnch

F~IG. 11.·-Look~ towstard the objective w~ith the arni extended and -the
gr~enade in the r~ight hand.

into another, then in advahicing alongr a trench and throxving
g~renzades over tr~averses.

Dismzount~ing grcnacdcs-Mlan2i~pulation.-TheT object of :this
part of the instruction is to teachi thze soldiers the normal wor~li-
lug of the weapon, the accidents that are liable to ha~ppen, the
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danger~s -th~a ari~se- in certazin cazses, for exam Ie, iaz t~he case of
·9aiure to explode and tht~e precautions that arte nec~esary, in

~andling.
It is Sb eitlyJ forbti den~~ to diSntLouwt chargt~ed grlenzades, or7 even,

ones that arce inacrtivre bult wuithl chargcsed7 de~tonzatolr'.

FIG. 12. W~Cit left ar~m held in the dlirection of the objective, bring
.the ri~fht: a~rm to the rear.

Consequently, the instruction wTill· be ctr~ried out exclusively
wtithP dummlllly gl~rcends made especiazlly for~t that pur~pose.

It Is absolutely necessarty to prepare an instruction trench.
I~t will be sufficient to dig two elenr ents of trenches provided wvit~h
~tw~o traverses separatedl by an interval of fire at 20 yards apart.
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Eachr time that a commaznd is azt rest or in reserve the in-
structor should immedia~tely p~repare an exercise ground.·
Sunkien roads, slopes, nlatural obsta~cles that can be adapted to
the workr in a few hours will serve as shzelter for throwving reallgrenadlces.

Pie. 13.-W~iith left arm in same pbs~ition, extend right erm to the rear.Turn your eyes on the grenude and mlake sure -thnt it w5ill not he
interferecl writh during the throwiug$.

1NSTR`LTCTION OF THE GIIENA'DIETI·.

In addition to the common instructtion given to all soldiers, the
grenardier receives special instruction and undergoes a more
complete training.,
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This Instruction includes--
The m1aking of ex\plosive charges.
The construction of dummy grenades.
Thle ut~ilization of enemny grenadtes atnd dletonalttors.
Thte handling of lowT-powerL turench mortahr~s.

FbO. 14. -Look again at the ohjecotve. Decrite an arc of a circle in the
vertical plane writh the right 2rml.

The ob~ject of the special trainingr of grenadliers is to makBe
the throwers qluick and confident in their direction, and the in-
structors capalble of setting the example to theiri comrades and
of organising the grenade combat.
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G~renadliers shoulld be especiazlly exercisedi in firing· rifle gr·en-adces. Continuallyv, on thec lookout; and prompt t~o seize favorable
oppor'tunities, they wa~ill inflict appreciable losses on the enemy
daily.

Pe"I. 15.--Throwc the grenade, 'the right shoulder and the hody followingthe movement of the right~ arm. The left arm follows the left
shoulder, which is held~ hack. The grenade will go in~ the 'direct~ionin which the left arm pointed.
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INSTRUCTION OF THE, GLIENADIER SQUAD).

The object: of squad instruction is--
To teach any Squadc of grrenatdiers (par~ticularly the ftirst sqluad

of each platoon) to prepare for grenade combat and to pass

l yd. D.

l yd. C.

a ~ l yd. .8.

l yd. A.

FEiIG. 16.

qluickily to that mode of fighting whenever circumstances
perm~it.

To teach the squadrl to effect a surprise attack with grenadles.
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As a rule, the men comprising a squa~td of grenadiers are dti-
videdi forl battle as fellowsx:

Thlrowers;.
Carkriers.
Assistant grenadicis (formet I y calledl riflemen).

Each grenacier bombg cap'ble of immediately fillingr any one
of these rales uponl hem'~ designated as throwrer, carrier, or
a sistant.

T'he sqluad of 1 coip~oral1 and 7 g~renaldiers will then consist,
under its sqiuad leadier· for exalmple of 2 thr~owers, 2 carriers,
2~ assistants and 1 i sparc rrena~ier. Or it may sometimes fight
in two reliefs of 3 g~renamd1 r' each, one commandedi by the cor-
posral and the ot~hez~ by taoe modst energetic grenadier.

Mlore impo tcant g: oups xi~iii of ten be formled und-er· the orders;
of a sei geant em 'x 'venizcimer offcer to carry a mlore extendedpoint of ehismtan~ce, Som~etimes all. the grenadiers of a company
orl a battialmon wiill be groupeCd together·.

The combat; ol such a gm oup is the comrbinaztion of the partial
conibats toad ~ided~c by the groups oft four or eighbt grenadiem~s,
betwecen wbmeic thCe m'rcnadmer officer has divided the whole
objective, ea~ch being assigned t o sonic carefully chosen point.

The instmuction of the small squald is then the tactical basis
of gr~enade combat~

O~LE OF THE sQUAD LEADER.

The squald ltender dtirects the combat; he distributes the men
acctor~ing to thfeir qumalificaztions, places them in the trenches or
communicat~ing treniches so thant tlhey -will not be crowded, or-
ganizes thec reliefs oPf th-r~oweres and carriers; he look~s after the
r'eplenishm~ent; of grenades.

The squadc leadcer seizes p~ronmptly every occasion to advance;
if the advance becomes impossibl~e, he prepares to defend the
around foot by foot, niultiplying the batrriers.

Time gremiadier officer, bneing in command of a much larger
group, hazs twoe princip~al tasks:

FIirst. To reconnoiter ·the objective; to distribute the squads
or groups.

Second. To supply the sqluads.
·Thi~s second task demarnds the greatest energy, discernmren~t,

and initiative.
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ROIE :OF` EACH SOLDIER IN A SQUAD FIPGHTING WVITH GRENADE~S.

Throwcers.-The " throwers " should have their hands entirely
free ,in order to manipulate the grenades wvithout dlifficulty;
they carry the rifle slung on the shoulder duriag combat.

~i'Qr defense, they are provided in addition with a pistol and
a~t~rench knife

The "t~hrowvers" uill not always be able to carry the rifle
when the fight is not to be followed up, as in the execution of a
surprise azttack.

Grenad~e eal sci ~s -The "carriers" looki after ~the replenish-
mlent of; grenades. They replace the "ith~rowers " if the latter
are put out of action. Idhey cleare red azlike.

Grenacdier acss" st anzts Ther '"assistants" should be chosenz
from among the monst dlecidied and alert men; they should be good
shots aznd skillful in the use of the bayon-et.

Their duty consists in looking after the security of the " throw-
ers." They are sometimnes called " scouts."

In a frontal atltack over open ground they support the " throw-
ers"? alnd~ protect them with their fire.

In tDhe commlunicazting' trenches they precede the "throwers"
and pa~-s around the traver~ses or bends, ready to stop any offen-
sive return of the enemy. They endeavor to repor~t the location
of the fall of the grenades, to a~idI inl corretin~g· the fire, and signal
to their squad lender th~e instan·t that dcvaLnce is possible.

Wrhen furth~er ac~dvance is impossible they notify their chief.
Wiithout wavit~ing for orders a barrier of sand baz~s is thrown up

as soon as possible and the " assistant grenadiers " take position
to open fire.

In street fighting they war~tch especially the doPors alnd winldows.

FORMA1ITION ON TH~E MARCH OF SQUADS DE5IGNATED FOR COMBAT.

These sqyuads usually· advance in the same manner as patrols
and r·econnaissance p~arties.

The squadi leader takies the place from which he canl best con-
trol alnd~ directe his sqluad.

The "assistant grenadier~s" are directed to r·econnoiter the
front et~nd flankis a~nd to protect the other gr~enadiers in case the
enemy3 is encountered.
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In ~crossing open ground the sqluads adevance as skirm~itsh~ers.

The assistants alre distribnuted in the line and are grouped par~
ticularly on thle wings to support the gr·enadliers; in case of meet~
i~ng the enemy the assistants reconlnoitering the march rejoln
t~he line.

In; marrching in the communicating ·trenches; the squads form
in single file in thle foH ow~ing order: "Assistants," "throwers,"
('carrliers.,"

SQ~UAD ThtAINING.

Squad training is held on a2 prepared drill ground,
Thte conmmand is taught to divide itself qjuickly into assistant;

grenaldiers, ~throwrers, and catrriers, and. they are instructed in
the pazrt that each of t~hexe should tale under the different cir-
cums~tances of comubat lachil are inclic'mted laIter.. (Bookli IV,
Ch. V, 3 .)

TChe mnen should aIlwnmys wcork in comuplete silence, communicat-
ing as far as p055mbl bx gestures andl signals.

It is mn1 m1C m~ome imlpom tanlt to h we sqyuads of grenadiers of
avera2ge 'bilitv but tiaine 1 to woik together than to have a nuin-
her o~f hlchlv dievemonel mudmivW mals. it is :Lgreatr mitak~e to pay
attention only' to the mdmxlicilual instruction of the grenadiier and
to beliexe thi m the 0 f. cicncv of the sqluad wTillZ follow naturally.
Nothing is more cutmficcIt than to propem lv coordinate the action
of the mlen in the wun-e group, or oft grou~ps in the sam-e combat.

CHAPTERG V7III.

~CWCOOL OF SA&PPI ;bGj--fl )RTANCF~$;fC OF INTRENCH~B~~f-
3~iILENTSX IN INe~STRUC9~~I~X TIO AND~ IN~l BATTId~Ji.

Actuakl war has put~ tools in the samne ranki wvith guns.
To-day~ thle soldier is both fighter and laborer; the one is no

longer thought of azpart from the other.
1-e mrakes use of hlis gun som2etim7·es, of his tools at afl timzes.
WVhen he has gained an advantage at the price of blood, if

he counts only on his gnu to hold it, he xviii be cruelly deceived.
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It is necessary, however fatigued he may be, that be attack the
ea~rth at once, that he know that every stroke of thle pick is a
check· against. the counter attack that the enemy is at this mlo-
ment prepa~ring against him.

Fior officers and noncomm~issioned officers to teachl thleir men
to:: shoot is relatively easy. To get a company~, f~atigu~ed andzc
dim·inishLed by fightingY, to set itself to work7 writhzout r~est is
'difficul~t. It is, however, as imperative a duty as the first:r the
least offensive return can change success into failure, if the
energy to conquer is not: immediately succeeded by the energy
of the pick and spade to hold the advantage won.

Officers and~ noncom~missioned officers should~ facilita~te the per-
forinance of this duty by inculcating in their men in advance
the preceding ideas, ideas that; are not always apparent to them;
they should not, lose an opportunity to communicate to them
instances of engagements that illustrate the penalty of careless-
ness and the reward of tenacity in the mlatter of" field intr~ench-
meazts.

Two principles should enter into the minds of all:
1. The conzstrqtpctioaz of inztr~enzchmcntsI ough/7t never~ to be dle-

ferr.edi uender th1e pretext thaet the timle nzecessaryl for itSs com-lZ
plet~ion mnight be lackzing.

This principle is true in all situations, acti;oa or inaction.
2. PIn com~bat, acfter anz adv~zance, the tru~e rel~axactionz of troops

eon~sists in~ lay~ing2 oult inzt~renchmt~ents f~ori ~;ci :eu andci inl imnposintg
ucpon them72 in)unled'i~atel ly the wtork7 of eonzstrn·cting~ themz.

It is necessary that the surviving commanders have the
energy to coor~dinazte immuedliately every effort after the 1ight,
wcith a dir·ect vjiC2 to the operact~ions ·that arc to follow02 anzd to
the prepara-cti'on of the groundzc -that theyl wrll ncessitacte.

Otherw~ise, e~dh soldier or litctle gr·oup wvill 'expend themlsetlves
in individual arrangements and. improvisationls; they dig, wher~-
ever th~eyt find~ theml holes anld bitis of trenches that are not use-
ful for the resumption of the mlovement, and the battalion
sometimes thus loses two or three days that might have been
beneficially employed as indicated in the following parag~raphs.

In order to thoroughly establish the second principle set forth
a~bove, it is necessary to prescribe that; in insrtructionl evjery in-
fantery mzanezuver shouldc terninate in1 the layinzg out anzd con-
stru·zction1 of initr·enzchmentsnt on~ th2e last p~ositionz attaniled. Offi-
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cers and enlisted men thzus get the idea that maneuve~~rs and In-
trenchmryenffi are one atnd the same ~thling, ex~ecuted by idien~tical
comlman(1s alnd m1ealns. It is an error to classify mwaneuvers
and intr~enchments; separately.~- Intrenchmentss are as. mzuch a
part of the ma6neuver as are thie de~ploymen~t and the assault.
Aind,. whether o~ffensive or defensive, tchere is no maneuver wYith-
out: in~trencbmnents.

Classificationr of intlren husents in the manual.-T-Jhe former
r~egula~tion;s havTIe been replaced by Inzstruct~i~on i2n field fortifiea;
lion~r, aprtpoved Dece~niber· 21, %1915. Every part of this instruc-
tion is of interest to officers aznd noncommissioned officers, who
cazn not study~ it too m~uch~ in detcail. Th'ie lengrth of the text
alone prevents its entire presentation in this mianual. The
ideas that ar~e extracted from it serve twjio different objects:

1. In Part HE of the present worki (Elemnentary infantry train-
ing) are ind~icated the essential elemer~nts of intrenchfinents that
ever~y soldlier ought, to kinowY how to execute mzechanically, ex-
actly andl withtout: having to concern himself with the reason
for thei~r exsitence. This is the mnua~~nl of arms for field fortifi-
cation, and it is taught writhr t~he sam3e rigor as in the case of
o~ffensive weapons.

2. In Chap~t~er VI of Part IV (Principles of fortification) is
treated~ the maniner· o:ti putting azt wo7rk these elem3ents in an or-
ga2nization in conformityr with a predetermined object;.

mlormal types of fi'eld wor s,-Ia ordler to g'roundl the educa-
tionl of infantry pioneers on a solid basis, there is given belowr
but at single normIa~l type of the followving ilt~renchments:

1. Cover for a2 rifleman lying dtowtn.
23. Trench for riflem~an standing.
3. Traverse.
4. N~iche for ammrzunition.
5. Comm~iunicati i= trench, or approach.
6. Deep sap.
7; Russian sapl.
8. Empl]acemuen~t for ma~fchine gun.
9. Cave shelter (dugout).

O~ffceris anlc noncomm·issioncz o 9icerls should~ learaz thzese f~un-
damcaeltal typpes byl heart, woith their- for~n~s, dimnze~zsionts, anazc th~e
Iprescribed methods of? construzctionz.
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The order to construct: one of these types (commnunicating
trench, em~placemenllt, etc.), -when it is accompaniedl by no modi-
fication, implies the exact constr'uction of the snormln~ type by the
p~rescribed methods.

The men mzust be instructed in these normal1 types ftirst of all.
Wrhen they know them? thoroughly; it wtill then be easy to conz-

struct whaczt-ever t~ype es Itak-en P~orn thle n1-struction in FIiield
Fortifications, h-owevoi m~odified~i bx conditions of terrain, of
m~aterials, or by the time at ooe s disposal, etc.

Direction of the Enernyd~
Natscra~ urface eo) Interior crest dotacpeb---

Natural Sur-fade r"-"% ff~c- Exterior lp

Reverse olpor' o nterior slope

Firnf banwtetto

Nonoenclatero and profile of the rornmal cFrind ~trench
FIG. 33.

N;om;le~zcnclature of fir~e tr1enzches and/c sapls.-Ex:cava~tions emu
p~loyedl in field fortifications for firing or m~oving under ~shelter·
properly bear two distinct names?, (epenzdcnt upon17 th2e mann?·?er
inz which thLey woere madce. The namze of sap~ is given to exscava-
tions executed by saippers, who advance foot by tioot by e~tendtingS
one end of t-he excavation, and the namie of tr·enchL is reserved
for excava~tions diug simultaneously oni more or less extended.
fronts.

In current language it has become customary to apply t-he
term~ trenEchr to fir~ing tr~enches, pa/rarllel toc commllunicaLtions lo-
cated patrallel to the front, and approach to such as are perp~en-
dicular to the front.

The wTor~ds sap and trlen2ch nevertheless ret'cain their value to
indicate the meth~odl of coristruction emlployed. One can say, for
instance, witeh precise meaning, an appr.oach trench or an aLp-
proach sap, a fire sap, etc.
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~Finally, amonig sap excavations there are distinguished:
Th~e 'sap proper, now called approach, and ·in the di~ging .of

which the earth'excavated is placed'at; the end of the excavationl
nearest the enemy.

the: deep2 saip, whi~ch· is an apEproach without parapets, from
whvich thie.earthr is carried ~t~o the rear as excavated.

The deep covered saep or covered sap, which is the same aLs the
Preccding but is hiddcen by a light layer of earth supported by
watttling~ or poles.

Tke ~:Russian. sap, an underground passage xvithout sheathing
ir casing, the roof of which is cut in the form of ain arch at
0O pi~ 12 nfllQs: beioxv the surface of the ground.
T~e mabccskced sapaP a. covered sap w~ith a framework. ceiling,

prQof · ga4nst bullets and shell fragments.
Th~e sandz baGc sap, wh~en digging. is not practicable, the two

paraL'pets being constructedl of bags of earth piled 6i to 7 feet
hi~gh.~

It~is Improper to use the term ~sap to designate an underground~
wNOrk. 1;SUch worksi pertain to mining operations, and are known

ial.~leries 'or branche~s.
It is important to observe these desig~natlonzs.
Qulalit~ies of. ac trlench-W~Tidth.-There is better prot~ction in

~·narrowN trcnlch, although movement and observaltion' are
!~asier in a wvide onze.

Depth.-A~d deep trench gives, better protection but; is more
difficult to retake if the enemy captures it. It requires ain
el~vated. banquette, with spe~cial provision for ;rivetting thzis
ba~nquette and, getting up on it.

~holes.-~-Steep; slopes I do .not stand so ~well but increase the
security .by, diminishing the width. They' permit the men to
Pstfnd' 'cl~ose to the parapet.

Reilief.-If i;it istoo slight, the view is impaired; if it is too
~levat~ed,l the trench is visible from a distance.

Pa'rapet.T-A superior crest with at gentle slope, blending in.
sens~bly with, the surface of the ground, lends. itself to in-
visibil~ity, especilally if one can give it the appearance of. the
neighboring :~surfae ; avoid sharp changes of slope which are
betrayedl from a distance by Ithe ineqlualities of the light.

1T1(1 0-- 1'7----2
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NORMiAL .TYPES.

1. CO~VeER FO RIFLES/IAN LI~kNG D.O~WN.

Cover that r·iflemlen try to make ·f~d. th~nleml~gE~v whefi~ t~hey
are under the necessity of covering themselves from fire.

PiIG. 34.--Cover for riflemuan lying Idown.

Riflemen, lyin~g side by sid~e, protect themselves at; the be-
ginning of the w\ork by their packs; they dig the soil so as to
form a bank of earth in front; of theml, workiing and firing as
b'est they can.

2. STANDING TRENCHE- FOR RIF'LEMAN.

The standncig tr'ench is the only one that, in mlodera combat,

assures the soldier az suffricient protection and at the same time
admits of thle mnost, efficient use of his weapons.

The progfile and. di~mcnqions of the nornami trench are ·indicated
in figfure 33.

The firing crest is 4 feet 4· inches aboye the banquette;· the
latter is- 20 inches wvide.

The bottomi of the trench is 5 feet 8 inches from the natural
surface ofE thle ground, and 6 feet 8 inches fromt the top of the
p~arapet.

The width of 4 feet at the surface of the ground admits of a
batter to the xv~alls.

The width is sufficient to accommodate temporarily two lines
in thie trench.

The elbow rests are uniformly 1. foot wide.
By stopping. the exca~vation at 2 feet 4 inches fr~om the sur-

face, there results the kcnieelinzg trench~. (i;3.
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If there is also azrranged a banquette 1 foot 4 inches high by
20 inches w-tide, ·a sitting trench is provided. (~Fig. 37. )
These twoc -forms ought; to *bSe rlegardCCCCCCCCCCC~ ed only as steps in thne
construction of the standing trenchi, the latcter being alwTays the
fin,-----i----l objective of thewrork.

/' /7.

*1 -I --~0~~~
nt~~ ~i ...a

'Tii 4!C
Pie 36

ProG 3i.

hasexe gained aothl in ethrbe trenc oFor tr~his pupoei these
trvese s shoul oftetenrll oble pi oxcled niiiloopholes.dt lcla

Intef~crrcl bc~twcng tacscls Egtyxd s h aiu n

4 yard gisc the minimumd be txx ench ti ol axi cil~s sess
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Dimension~s.-T~a~ver~ses are made ftlush wvith the fire crest in
order not to display a. profile above it. :In order to assure a
su~fficient protection, thle normnal tre-v~ers, has a thickness of 8
feet at the nattural 's.:urf ace of the: giound4CC and 9 feet at the
bottom of the trench; ::so as to pisdetor b'ttei, Its lengthi
wvill be 5 feet at the. sur~face of th6 :-natui;B qi oil, so that thc~ endt
of thol traverse will ex-tendl beyondf the; icni line at the! tteuch.,
(Fig. 38.)

Section

t0.30 (10;) 1~

Fe 38.-Tavrss

Trvese ouh neve to be :3· holoe ouadepcal

NoT.-I the tench hs been construce wtot rvess

the same purpose ma~cy beser'vedl by spiinLterI proofs, azrrangement:
hazving the exazct thick~ness necessary to afford security from
splinters without manteriazlly decreasinzg the length of the interior
(fire) crest, and formed of ~fascines, sandc bags, g~abions (fig. 39
gabion splinter proof), or gravel tampFied between the two plank
war~lls.

The distiiiction betwveen traversesand splinter· praofs lies in
their constraction. The former are developed in the original
soil mit the timne of the construction of the trench, while the
latter aire built in after the trench is completed.
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Sectiona PJlr

FI~I: 42 -Amml~unitionz nitch.

(i~o')

FIG. 43.-C~.omm'l'unication trench.
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Th~e .- earth. is cea~rr~ied~~;~itoward. thernan by ajssistnts by" Pela

of shovelers (4 yards, per relay), .oi by nrians xof baslke~ts andwheelbarrows (35 yards per wheelbarrow relay).

7. RU1T~;CIAN SAP.

A gazllery without sheathingr, the top .of which is cut in the:form of ain ar'ch. (Fig. 453.) The earth is carried to the rearas in the case of the deep sap. Ventilation holes are arranged
here and there, permittinzg the location of the arched roof in

3 00 ls''~r

PIe. 44 --Deep san.

relation~ to the surface of ·the earth ass tlhe xvo~l prog~resses.
T~he execut~ion is difficult, possibl o-:nly- in verytenaciouus soils.
Advatntages: Invisible adcvance toward the enemy; can be
brokren open at the last momuent and converted into an approach
or a2 trench the construction of which has been completelyconcealed.

5. EMVPLBcE ENI'N FOE MhACHINE, GUN.
Thcz nzormal emzplacem~enct for ac maLchinze gun37 should be sus-

ceptible of very rapid construction without overhead cover in
mobile wairfare.
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FIG.46.Empaceent or mahin gu firedfo rn oiin
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Th2e progress of aeriacl recon~naissan~ce! forbhids its use oln thze
parn~apet of t~rciiches ucnless carefullly di~s~yuzl~ecd this is an iabs-
lutely essential condition in its ei~iploymler~t.

o ~

(3~~ 4") ss+.30 +06,3O
~~oa So6

A *, B ~ ' -(3.4

Af. 1(1'.8")

r ~1,oo 
CrPoss, section of figure ·47.

FIG. 47.

ni~~ie guns r enrll installed ou~tside of the trench,
freuenl~ oncccled in a shell crater, to w~hich access is obtatined

by a galler~y.
The excazvated earth shouldl be displayed n~ear or dumpedl

into~ neighboring craters.
Wlith these reservations, the emplacement indicated in figure

46 protects very well both the piece and those serving it in the
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lying; down position ; in order to fire 'in the normal position the

piatfoi~n is lower~ed 1 foot andl the depth of the trench~es is car-
riedi down to 2 feet 8 inches (fig. 48).

It is essenztial that every emplacement prepared for a ma-
chine gfun indicate clearly the sector of fire of this machine
g~un; this is accomplished by driving into the platform three
stout stakes 2 or 3 inches in diameter andl projecting about 4
inches so as, to form a triangle. One of the pickets marks the

Te. 48.-Eplacement or ahn u ie tnra egt

verte of te ange andthe thel r to ak h sde f h
anlewihi wic te acin unca ad holdfie.Ths
stke hvenohig o o'wih octig heles f he\u

tripod, xhich woul srv no pupoe buniaebymasta
may be ecognied eve by grping i the drk'i ncsar h

direti \ ofteitne etro ir n t xet e c
evryohe easthtisto rgie rthtmih nt b ndr
stood\ without expanaio by a new occupant

9.CAE HETE O DTGITS

There \\\(? isn ora yp fovreu c~ove iheih or~ ren
forced.~~~~~~~~~~~~~s
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The models indicated in0 Chapter IV. Part IV, of this manualanti in Inistruction in Field Fortifications· are :only examples
in wVhicbt ever~ythtingr depends ;on 'circums-tances.

iA dugrout is said to be "proof "-if it can resist systematic fire
from guns vatrying from .430~ to 150 millimueters (5 to 6 inches),
and isolated shots from 210 mml. (8 inches) andl over.

"Proof" shelters withodut overheadl cover (of which there
will be givYen an. example later on) are always inferior to cavze8hcelters, wh~ich azre* to be prefer1redl even if .thfeir construction
consumles ar little more tim2e.

LA1 L4 .

T~elephone 'iIoI 4-/,'4 1~
Booth

1 I, (•3")(~ (~~(•'40 •4 (•41a~~4 4~3b( (3'4") C

)1 -- - i

It---- )'
tt----d ~ ~~~~~IL 44(9

- I - 1. - -;-7 -58 

Fie.~2.De'ut nie 10feetof nditured art.. axmu dpt
iL,,, { b eectr 2 fo~cr. o
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Sect ion (Tl:1) (~oO)
000) vr: ZOa · '~:

'-~ V~~~ita ~ - \ ~ ~~\framed 3teps

· s- 7oo

714~---rl

]FIG. 52a.--Dug~out under 10 feet of unzdistuibed earth. Maximnum depth
to be cxecuted 2O feet.

The dugout is therefore, in the absence of' some other control-
1ing factor, the absolute rule. It ought to be undertaken wzi~th-
out delay by the infantry itself, unde~r the direction of the
regimlental and company pionee s, without awaiting the a'ssist-
ance of engineer troops. Every officer and noncommrissioned
officer ought to know' in detail the simple normal type repre-
sented in fig~ures 52 and 52a.

The chart~.acter~istics of th~e nornmal dlugout are:
1. They are located under at; leazst 20; feet of unt~isturbed3

earth. Eighteen feet of hard compact chalk resists larg~e mine
shell and heavy shell with delayed action fuse. Fiigure 52 rep-
resents a shelter -with only 10-foot cover; it is easy to ima~gine
it dleeper.
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2. It: has t~wo entrances dlebouching on both sides of a traverse.These entrances are constructedl either with mine cases or withfr-amnes andc sheet~ing as hallf galleries.

fkoof pl~arnI- s

FIG. 52a.

3. It is atdvisazble to have a th~irdl entr~ance op~ening on opengroundl in rear, possibly in a2 shell crater concealed or disguised,anld tha~t it; communicazte with neighboring· shelter by a mining
half gallery or a bralnch. (F~ig. 52b.)

4. Entrances are united by a grand gallery capable of accom-modating a section.
5. The shelter should be constructed with the ,rrer test care:

the enztire system mrust be rigid; later~al bracing is indispensab-ble, A4ny neglect xviii result in the crushing in of the wood-
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Nomnenclature of the cave shelter.-The mn~zize case entrance

is' represented' in figure 52; the half grallery in 52dl. The gacl-
l~erics i~r~ c~omposed of ram""GZs, ceZiling planiks, and walnl p~lan/z1cs. A

framnne is composed of a cap, twyo uprigh7ts, and a sill. (FigiS. 52a.)

Ir I

i i

ItI

Ii

FIG. 52b.

The ceiling planks are thickrer than those foi. the walls (about
1~ inches and 1 inch). The oltrdinary widtth is 8 inches.

The cap is alwa~ys of the greater cross section andi the sill of
the maler.It is necessary to guard against interchanging

them.
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Dime~nsions of frames orrdinarily ucsed ·by inf~aztry~2.

Dimensions. Cross-section Nuerf
in inchEs, planks.

Na~me of fralme.

Height. Width. Uip- Cap. V Celing
rights. C~.casing. Ciig

Half gallery-....l4i to 5 feet..! 3 f e e t 4 4x4 4x6 12-17 1 5- 8
inches.

Commongallery-..l6 feect 8 3 fe et 4 5x5 5xv6 13-24 5-i 8
Grand gallery-....6 f ee et 8 et 77 79 1-481inhsinches. fe ....nhs x 7 1 - 8 2

The is aif galler~y is used for the entrances only.
The commono l galller~y, to shielter mene seated or. a row of men

lying lengthwvise.
The granzd gallery, for· men lying Crosswise or two roxvs of

men lying~ lengthwvise with a2 passaige in the m1iddle.
The branlches (large branCh, small branch, fightingr branch)

and shafts are employed only by npp~ers in mining warfare.
Various recommenadations.--w;hen there are no squared tim-

bers azvailable, it will be necessary to substitute round ones ofequal cross section.
In all Construction the heaviest timnbers must be used as caps;

the caps canl never be too strong. Uprights, being subjec~ted
only to longitudinal comp~ression, snaly be of slightly smaller
dimensions, if they are not too long; in an improvised frame theyought never to exceed 6j feet 8 inches.

N'ever omit the sill, anti always sinkr it flush in ordeP .that it
ma3Zy not t'rip up anyone, unless aL plank wTalk~ is laid on the sills.

Br~acing.-Bracingf is for the purp~ose of pr~eventing the relative
displazcement of adjacent timber~s and to secure the rig~idity of
thle whlole.

There are always two systems of b~racing-one lateral and one
longitudinal. In the pa~rticular case of a mine gallery, the ob-ject of the lateral bracing· is to prevent the deformation of the
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framae (:fig. 52~C) nld -the lon~gi~tudi~nal bracing g'ives rigidity be-
tween successive frames (fig. 52d).

FIG. 52c. -- Transversal
bjrace of a chabsais 14ii3~ B- ~

FLinG 52d. Halt gallel'Y, biazced long1t~ud~inally.

Fin. 52~e.-D-Iefective
staircase.

This latter is secured by a heavy rib and strip7 nailedl as in

AIB, or by a -roundl timber securely wedgredZ in as in CD.

Stepls.-Steps should be arraznged as show~n in fig~ure 52d, atnd
not in the defective manner shown in figure 52e.
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Tantpingy.--t is very important to tiimp the earth wvell againstthe planks and not to leave anty empty sp~aces between tlh~eearth wralls and the sheeting. Such spaces may be detected b·lystrikring the wallls with a2 stick;.Norx.-Neither the dugout noc the entrances thereto isliouldl

be termedi "sa~ps.

CONsTRUVCTION OF A TR\ENCH.
Tr·c~c.--Tle officer in charge of the work traces on the groundthre line of the exterior side of the excavatioii (tape,e stones,statkes, furr1owv traced with a pick, etc.) andc, if hie fea~rs sei~ne

errorthelt insidle b~order. He: will use wvhite tape whenever he
Alss~ign~enzt of' task~s-Takiing inlto considleratioii the extent ofthe w-ork, the cha2rater of the soil, the numnber of mlen and tool~sat his disposal, he dietermines the composition of the woi~rk~ingpa2rties and thle length of the ta~sk of ec~h. TIhis lenlgth is. ing~enerazl, .about one pace per man in the wrorkringS party. Eachsergearnt super'inten~ds several working panrties. Corp~orazls w~oekla~s do other enlisted ienc, except those who1 aLct as sellrgeants.With p~ark tools on ground easy to dlig two shovels andl one p~ickwill be distr~ibuted to each w\orkring par~ty of thr~ee or six mnen.

Th~elenflgth of trenchn dug by each parlty w~ill therefiore. be 3 or 6j
In hard ground one picki and one shovel xviii be issued to apa~rty of twro iena or four men, xvorkiing on a2 front of 2 or 4 pa2ces.W~lhen there arle two men per tool aslr great efficiency may be. Ne-curedl as with one mann per tool, although the taski covr@Is twiic'eais many pazces, if the tools are kiept constantly a~t wrork akndl them~ffenar~e mae to wro~rk with increased vigor, since they rest half
The limi~t of each- task~l is indica2tedl in ad~vance by lines dlrawnperpendicular to the trace. A sergeant (l2ividles the men intoworkring Iar~lties and distributes the tools, behind the line. Theworkiing parties are then led in column of files or twros toxvard oneor the other extrem-ity of the trace, and then execul- onl right orleft into li:ne, or fr~ont in~to Iline of xvorkiing parties, each partyhalting in line opp~osite its taskr and facing the enemy.
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Absolute silence is preserved, and precipitate' haste is avoided.Thle director of the work verifies the position of each workingi
pa-rty antic then commands in a2 low voice: Rcnrzovc CQ~ipm7en~ts.
Alt this commaznd each man remoyes his eqyuipment and dleposits,
it with his rifle 41 paces in rear, comlpletes the tracing of the.lateral limits of his task (by extending the furrow· on both sides
of the trench), and immedtiately bsegrins digging. M~3en await
their turn to w~ork lying down in rear of the line of eqluipmnents.

CoNsTRvcTroN OF A4 SAP.

Sap wlork is indicated belowr in the most minute detail in order
that it mnay alw~ays be executedl in the samle malnner.

.It is foi bidlden to deviate in anly pa~rticular1 from11 these methods,
wrhichl nrC the result of a2 long explerience and which secure the
maxzimumi 1 a~pidity of progress preceding ain attack.

XCThen inca ni e left to themselves, they generally work alter-
Inately w ithl the pick and shovel, under the pretext: that it iseasier aninc quicker. WVhen their offcers constrain themy to a
ribid compliance with the p~rescribed mIethodl of wITork they rapidly
acquire the hlabit 'and will really progress more rapidly.

The, fit st opet 'tion con~sists in opening a ~skp head through the
li:arapet of the trench of departure. This being. accomplished, byonle of thle processes exp~lainedl later, there is first established, 18
inches to the front, the head mask of shields or sandbags, closely
lDacked~ togethier.

FmnsT P'nocEss: IN' THEI IMMIDEDIATE PP.ESENcE or THE ENEM Y.

SINGLE SAP.

Personnel and matt~iel.-E~ach sap head sqluadl is composed ofone' noncommllissioned offcer and' four sap~pers. The' latter are
div;ided into two reliefs, which relieve each other yard by yard,allternately working in the sap and resting in the trench. Ifneessary to continue t~he w~orkr day aznd nig~ht there will be
reqluired: One sergeant and 1 assistant, with 12 men, divided intothree reliefs of. 4 men each, each relief being eight hours on duty.
If possible 1 extra man per sap head is provided.
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In eachi work~ingr relief the menl are numbered 1' and 2.I 'hley
change niumbers; every work period, N~o. 1 becomihig No. 2, anid
vice! versaz. No. 1 is equipopedl with a pick; and a sort of short-
bandied hoe (madle from a picki-shovel), and also a 4-foot mlea2sur-
ing stick; (the width of sap aut the -top) and one of 6 feet 8~inche$'
(the depth of the sap). NTo. 2 has an ordinary shiovel kinda~

1-foot: measuring stick (the width of the berm).
The ~ap~head squadrc should also be provided with the following:-

1~ longr-handlled wooden hoe, 1. ordlinary long-handlledl iron hoe, I
bundle of small stakes, 1L pick and 2 shovels in reserve, 1 short-
handled parkli picki, 1 short-halnd~led shovel or spalde-shovel, 1
screen ~andl some metal troellis for the rapid construction of
defense against grenades, 1 supply of hand; gren~ades.

C~onstruction of the sap.--Thd sergeant' (chiecf Qf sap) indii-
cates by stakies the direction of the sap, and fixse with a· m1easur-
ing stick and stakles the task of the p~arty. He posts his four

sappers. He verifies ·frequnetly t~he dimensions of eachn stagre
of th~e wovrk and notes the time takien by each relief in the exe-
cution of its task.:

Sapper No. 1 (pick) works in front at the head of the sap.
At first on his knees or crouching ·he attacks the earth over the
enti~re width and at t~he final depth of the sap: 4 feet: at the

top, -3 feet at the bottom, 6 feet 8 inches deep below the patural
surface. He digs first two grooves the depth. of the pick-iron
in the lower, half of the sap in prolonga~tion of the sides of the
form, and then a horizontal groove of the same depth at the
bottom of the trench, in order to rmine and detach a block. He
tears Ctdown the portion thus mined, commenciilg at the bjottom.
He successively drags the detached earth out between his legs
by means of the short-hazndledl hoe, being careful to clean the
sap out. thoroughly, so the full depth of 6 feet 8 inches wvill be
maintained. Then standing erect he attacks the upper part of
the trench, digging eq/ual grooves on the right .andl left up to
the surface of the soil, and then knocks dcown the head-block
thus mined and outlined, and hoes the earth out between hisi
legs as lbefor-e. lie thus advances the head from 16 inches to
20 inches or thzereabouts, verifying the dimensions from tiiie
to time with the measuring stickis with which he is provided.

Sapper No. 2 (shoveler) follows immediately in rear of No. 1.
He removes first with. the short-handled shovel or spade-shovel,
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then- with the ordinary shovel, the earth clragged out by sapper
No. 1, aznd heap~s it in front to thickren the ma2sk, then to the
r~igSht andc left to form p~arapets. Thle ealrth is th~rown by No. 2
ovei the hlead: of N~o. 1, or allternately to his right and left, onto
the top> of. the, parapet. .He is car~eful to distribute the earth
over the most advanced por~tion of the parapet in order to close,
the hole made in aldvancing the head mask, andc over the mask
itself in order to maintain it always at its normal dlimuensions.
He azrranges the berm of 1 foot between the parapet an1d the
edge of the excavat-ion, and he regulates; this berm as necessary
by m~cansc of the hoe.

Sapzpers Nots. 1. and 2 can change places at the middcle of their
taski of 1 yardc's adlvance.

Advance of the mask,-When the trench has reached the
ma\sk, sap~pers N\os. 1 a~nd 2, assisted if necessary by the secondr·elief, and1( also> lying dlownI~ aZs m1uch as possible to avoid un-
cc~vering themselves, push the head mask azbout 1~ to 2 feet for-
ward by mneans of the sap hoe, pushin5 the, earth from below
upwa~rd ob~liquely in the direction of the parapet or by throwing
the sandbags onito the front part of the mask.

Sapper No. 1 engages the hoe agai~nst the eazrth of the maski
and7 shoves on the handle. The othler sappers al~so lay hold of
the handle and together they shove it forward.

Changing reliefs--At the sig~nal " changre," made by thle lead-
ing sapper when his mleasuring sticki indicates that the new
trench has progressedl 1 yard, the first relief lays asidle its tools
and is replacedl by the second.

SI~coxa MiETHOn :IN IMMREDIATEI" PRoxIMITY To THE ENEMY.
DOUBLE SA4P.

Personnel.-Each sap head squad. is composed of 1 non-
comnmissionled offcer. and 8 s appers, dividedl into two reliefs.
Continuous work; reqluires 1 noncommlissioned! oflicer, an as-
sistant, and 24 m2en in three parties of S men each, relieving
each ~other every 8 hours.

In each party the sap~pers are numberedi from one to four,
Nos. 1 'nd 3 being pickers, and Nos. 2 and 4 shovelers.

Numbler 1 is provided w-cith rules of 4 feet and 3 feet 4 inches,
N\o. 3 with rules of 3 feet 4 iihches, 6 feet 8 inches, and 1 foot.
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Cons~tructeiona of the sap.--Pioneers, 1. and 2, equippedi with
short-han'dled tools, work at the head of the sap according to -the~
rules prescribed in the first method and constrnct a first forih
4 feet; wide at the top, 3 feet 4 inches wide at the bottom, and
3 feet 4 inches in depth b~eloW~i the surface, wiithout troubling to
arrange any berm between the parapet and the excavation. 

Pioneers~ 3 anld 4, ecjuippedl wiith ordinary pick and shovel,
remain always at 3 yardls from the head of the workr. They
deepnen the first form to 6 feet 8 inches atnd throw the earth
over the crest; of the parapet, so as to increase the width of
this parapet. F~adt~ng the parapet, they push the earth from
below uprwardl with the hoe, so as to maktle a regular beriu 1 foot
widie.

JUNCTION OF TRENCH AND SAP.

(a) Unzcovered.-After having indicated by a stake the point
of intersection of the new sap ~and the trench, the sap is driven
through the parapet at right angles to thle trench.

The earth of the ~trench ·paraLpet serves as a head mask during
the crossing of the parapet, and all of the excavated earth should
be tIhrown obliquely forwvafd to form the parapets. As soon as
the old parapet ceases to afford suffcient cover for the saphead,.
a portion of the earth is thrown forwrard to constitute a new
mask, behind which the saphead continues its regular progress.
it is inclined in its new direction on leaving the parapet.

·(b) Mlaskedl.-The uncovered driving of a sap from a trench
has the diisadvantage: of disclosing to the enemyr the starting,
point; of the sap and of making this point, when it is very near
the enemly, the object ;of,~his showers of grenalde's

The covered or masked sd .zi~· resort~ed to When' it is pract~icablje
to ma~ke the arrangements for it at the timae the trench is dug.

It is tben sufficient to -arrang~e on the g~round in advance, 'at'
t~he· selected spot. the necessary covering mazterials (boards,'
plank~s, railway ties, etc.) under which the sap will be driven.

The covering materials are at least 6 feet wide; they 'are car-
ried and put in place by a special detail of wrorkmzen: and 'are
arranged on thr ground at the mnoment the wYorkmlen are p~ut in'
the trench.

These materials are arranged horizontally on the: ground at
night;, parallel to the trench, ends together,' and are immuedia~tely
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covered with earth in order to conceal them from the attention of
the enemy.

CONSTRUCTION OF A COVERED OR M4ASKED SAP.

Personnel and tools- Each saphead squnad is comlposed of,:1. Eight salpper~s directed by a sergeant a~nd dividled' into Itwo
reliefs that change at every yard in the adcva2nce.

2. Enough helpers to insure the removal of the earth-.
Sappers 1 and 2 of the workiing relief are each provided witha longr-huandledl pick and n short-handled hoe; thcy have alsoaL 6 foot 8 inch meazsuring stick (depth of the sap), one of 4feet (width of the sap), and one of 1 yard (the length of task ofeach relief). Sapp~ers 3 and 4 are each furnished an ordinary~shovel, and they also have a long-handcled hoe; the helpers arepr~ovided with the appliances madle necessary by th~e m1ethod

adopted in disp~osing of the earth.
Mlanner of execution.-NP~os 1 and 2 work alternately at thehlead of the sap andc relieve ealch other as often as necessary.

They maLke the ex-cavation under the cover provided and in thegriven direction. The leading sapper first; makes grooves on theIright and1~ left sides of the form fromn top to bottom, aznd then
a groove across the bottom; wvhen the earth tumbles dow~n liehoes it: to the rear betw-een his legs; he is careful to clean thebottom out w~ell in order to preserve the proper depth. Salppers3 nntl 4, immedialtely behind the head sapper, haul the earth
hacki rapidly with the long-hazndledl hoe. This earth th~ey thenthrowr to relays of shovelers into boxes, baskets, wheelbsarrows, orh~andbarrows, accordlingf to thle method pursuedl. The task of eachrelief, which is 1 yai-d long, is mleasured fromn a stake that isplanted in the l~eft wrall of the trench by the sergeant in charge!as soon as the relief ar~rives. Niumbers are changed with each
relief's resumption of workr, N\os. 1 and 2 boecoming 3 and 4, andvice versa. The direction of the sap is markedl by stakes drivenin the bottoml of the trench in such place as not to interfere wvith
the removal of the earth.

Removal of earth.-The' remloval of the earth is effected by
malens of assistants established in reliefls as shovelers, or form-ing a chain for passing out the earth in baskets, etc.
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SQUA~D FOR( FIILLING SANDB;AGS.

A squad for filling: sandbags comlpr~ises tw·o shovelers, one
holder, two tiers, aznd as malny pickter~s as the nat~ure of the soil
requires.

To ~fill a2 bag~ the holdier kneels and h~olith th~e bagi erect; and
open between the two shovelers, shak~ing it frccqucat~ly to settle
the earth, and wvhen it is ful!l he passes it to thue t~wo tiers who
are behind h~im. A squad fills, on the average, 150> baigs per hour.

The average sandbag pr'opurly filled wteighrs about 44 p~oands.
It should be of abkout the following dimensions: Erect, 20 inches
high by 9 inches diameter; lying on the ground, 7 inches thick
by 10 inches wtide.

CONSTRUCTION OF A WIRE ENUTANGLEMlENT.

An enztanglemel~nt w;ith twvo rows of stakres
-aA bB cC dD)

a'~A' b'B'1 c'C' d'D'

may be regardled as madc2Ce up of three pa~nels,
ABC D;

F'irst. The panel
a becd

Ac~A' ]BB' CC' DD'
Second. Thie panel in the broken line

aa' bb' cc' 'id'
l B6'C'D

Third. The pahzel
at' b c d'

p B O C L 0

FIIG. 5.3.
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Each panel has four wires: One top wvire, twTo diagonal wires,one bottom wire.

Ycp Wi n0

Bottom wire 

Sergeant tracr.

--- ~ ~ --~"-- Pk-;-~T1 lnter

F'rom the albove is dterived: the methodical organnization of the

1. Tracinag the: enztan~glement-At, sergeant or g~uide who knows
the direction the entangrlement is to take wa-flks slow~ly toward.the directing point xvhich has been fixedl in the night, followedby two stakie drivers, who mal~rch on; parallel paths writh interval
of about 2 paces, and echeloned so as to have about 1 pace d~is-taznce.

These men at ever~y 2 paces thrust lightly in the 'grouand one
of the stakes carried by helpers.

2. ;Driv·ing the stakces.-The men are followedl by .two others
ca~rrying mauls. They are in turn accompalniedl by two assist-ants, whose duty it is to hold the stakies vertica2l and holdlc:on
top of the stak~le a pad or- empty foldled sack to dleaden the sound
while driving.

3. W~ork of the woir'e squadi. Elach. panel is composed of fourwires, and two men are necessary to 'h3andle a roll of baxrbedtwire.
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A Bc D
Panel (th7e firzst pansel) The fir~st squadt attaches

aL b c ci
its wire to the foot of the first stake, takes at tura around the
foot of: the second, and similarly continues the advance. The
second sqyuad attaches its wire to thle foot of the first; stake,
makes a secure turn around the top of the second, then carries
it: to thze foot; of the third, and so on. The third sqluadl proceeds
similarly, to the second, steirting at the top of- the first stake.
The fourth squad attaches its w~ire to the top of the first stake,
ta~kes al secure turn around the top of the second, and continues
similarly. Eight men ar~e thus necessary for rtriaging the wires.

Flior the secofld paneli eight men are also necessary, asX follows:
One sq~uadl for thle bottom wire, two squadls for the two diabonals,
one squad for the top wire 

F'or the thir'd panlz the same work and the same number of
men, so for the three panels, 24 men.

In a~ll there xvriii be necessary:
Men.

1 sergeant, 1 guide __-----,--- I 2
2 sledge men, 2 assistants…__---- ---- 4

24 wire men (or reel men)…____-.----24

Total__------------·---- 3

4. Sucpply me~n (helpers) .--The number, of men necessary to

supply thle tracers with stalkes xviii depenld upon the distance
that they must go in search of materials. One man can carry
from three to five stakes, dependent upon their weight. Eight
more men are necessary, two per panel, to supply the wire men
xvith xvire.

Observations on the for1egoinzg.-All working parties go for-
xvard at the same time. Each man has a task, not diifficult, to

perform, and he ca~n not makie a mistake even in the darkr. The
spoois of xvire are used to the end xvithout the necessity' of cut-
ting them. Althougfh a considerable numlber of xvorkrmen (30)
are put on the ground, this method offers little danger, for the
sqluads are moving continually; and furthermore, in dangerous
places, the parties can be dispersed as much as necessary, since
the panels are constructedl by successive independent operations.
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Remark?7;-From the preceding it is easy ·to deduce the met~hod
of constructing an entanglemlent wvith any desired number of
rows of satkes.

FiaIG 56 I-mprovised3 trellis.

Various uses of barbed wire or "Brun spiral." F~igur1es 56
a~nd 60 show trellises or chevazux de frise thalt ma~zy be impro-
visedi from barbed wvise or wire! netting (the particular examiple
is called " Brun spiral ").

Tkhe dimaensions give~n are var~iable.

."'""...3 00....,..~.., ...

VIa7. 57)'.-SXaxy-hor~se.

Brimn spiral (invent;ed byr MI. Brun) .- Weight of a coil, 19
lounds. T'o plarce it, stretch it out- to 30 yards to over·com~e its
elasticityv, then let it contract to 20 yards. Fix it to the arround
by mecans of la~rge staples (with eqlual branches) or hookis (un-
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- (i2~~~~~~~Q' ~ (~o
FIG. 58-Lrge flattned cubes

,·---~ ~ (10
1~ 2~

Fre. 59-Hedgehog
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eqyual branches). If practicazble,: interlae with stakes, Anexcellent arrangement is ;to place tw:o coils side by side andplace a third on top of them, then bindling the three securely

Cross timbers rI~Elor·U ro~~Lrsi~~ ( ibr

The. 6O.--Brun spiral.
t~ogether wvith wire. The Brun spiral, of smooth wire, is at
present almost entirel~y replaced by bazrbed-wire networks thathave dliffer-ent names in differen~t armies, and whose names alsovary with the use m~ade of themz.

CONsTRUcTION· OFI FASCINES.

Troops thzat constru~ct fascinzes shzoul7d adhLere rig~or~ouslyJ toth2e dimzensiozs presc~ribedl, and remecmber that they ar~e ofte~n
requzired to b~e assemb~led like bricks in ac wall; they mucst .there-
fore be inzterchangeable.

Fascines are constructed of bralnches of trees or r ds, pickets,and withes.
Rods.-RIods are ob~tainedl from the strongest and straightestpoles th-at forml the base' ofbraznches, or with strong wYithes, or

with split wood. TIhey are cut off at the small end to properlength.
i/tithes.-W~ithes are used in bsindingf fa2scinhs, or to make the

wickerxvork of gabions or hiirdles. They are selected from thesmaller and most flexible branches, and trimmed of their
branches and leaves.
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F'lexibility is increased by either of the following means:
I. Plut. the foot on the larbe end iof the xvithe, twist .progres-

:sively with the right han21d b3eg~inning~r at the sma1lel1 end an
holding the withe with the left handl. P~ull. the writhe forward~c
undter the foot a~s theC twisti~ng progresses.

2. Place the smlnl ~ejnd of :the xxithe in a, cleft a21rrangedl: in
the end of a stake of 4 to 5 inch~es in diameter dri~en in' the
g~round~. Twist frrom the small enld holdlingr the writh~e rigidly
aind winding it around thc x'c lic as the desir~ed flexibility is
atta~ined.

'The twisting being comlpleted byr one of these· processes to
within 8 inchess 01 12 inchtes tiOm lthe lar~ge end, mazke, if prazc-
t~icable, aL loop> at~ thle opposite end. One man should makre 20
to 30 withes per hour. Xl lie o# 0 09 inch dialmeter. is used in
place of withes for bindlin'~ fazscines, andl of 0.06 inch for
gabions aiid hui cles. Infailti y shouldi know~how to m~ake3
facinues, gazbions, a2nd hui dies

Comzstruzctioml of fancizs --i facuw~ (fig. 61) is aZ bundle of
f~aggrots 10 inches in diameter 'mdt 9 feet long; the wreight varlies
from 35 to 44 pocunds;

) (~2~02) (201~ (idc .(1ii
''S w60 o56O s Jf

(8'.4")

Fic. 61.-Fas~1cinle.

The rods are trimmlled on a2 block of woodl a~nd assembnlled onl
a "horse" or between s~takes, the larger andi stra~ighter onles
outside. The fa2ggot f bound byg means of a ";fascine choker"
(consisting: of az rope 3 feet 8 inches long, wvithr loops aLt each
end, and two stiff levers) ; the size is verified by a cord 25 inches
long. The binding withes are thenl put in place, the choker
being applied succesrsively 2 inches from the position for each
withe. The loop at the end of the withe is fastened as a slip
knot; with the withe without loop, the ends are twisted t&-
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grether ·and Ituirned under. The kBnots shouldU be on ·the same
line; Trim off all projecting ends of rods and branches.

Long'itadin aI sec~tion

FIGir. 62.--Bl~ock~ for trimtming rod~s.

6Construlctionz of a garbionz.-A~ yabion (fib. 65) is a cylindrical
basket wvithout; n bottom, madle of wvithnes woven around vertical
pickiets. The weight of a gazbion v~aries from 40 to 48 psounds.

FIG 6.-ore orcostrctonoffacies

Tocostuc agaio, hee r ncesay pcktsan fo
80 t 10 wites.Figue 6 indcats ho th picets ar

p l a c n ste d ; th e a r e i n c l i n e d s l i g h t l y i n wx a r d . T w mif et nd l p i n
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themselves at opposite~ endts of a dliamet~er andi put in place two

wvithes successively, interlacingS them? withl the p~ickets and them-

FIc. 64.--Con3struction3 of fascines between tlwo rowsr of stakes.

selves as shown in the figure. The successive layers are corn-
paicted by hatmmering with aZ malllet. When the wa:ttling is

FIG 65.

near the tops of the pickrets, it is houndi by four withes, each
of which embhraces a p~icket and five or sxi withes; then the
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gabion lis torn ~from the ground andc reversed, the wattling is
continued fr~om the other end if necessary, and the final couzrses
bound as described for the first end.

~at ofhe~ Stthe Ist d wi -~ ." E~t oftPhe st.withe

~fie. 66.-Large end of first w'ithe.; largre end of second withe.

Trim -the outside~ of the gabion, but leave the small branches
on the interior.

PIeI. 67.

Constru~ction of a· hurdle--A hurdle (figr. 67) is aL wattling
with at plane surface 6 fee~t 8 inches long by 2 feet 8 inches wide;
its weight va2ries from 33 to 44 poundis.

To make at hurdle, thes~ are necessary 6 pickets, alnd 80 to
100 wa~ttling rods, and 8 withes. The pickiets are plalnted in ar
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'straight line and the operation its simlliar to 't~hat in 'the con-
struction of a' gabion. The small ends are cut off at the' ex-
tremnities of the hurdle, excep~t'five or six on eachc side that nile
txvisted around the end pickets to bind the wa-~ttling. Onwih
is used to bind- eatcl} ,cprler,' one at the end~ of each alternate
in~terior, picket at th~e top anld the remaining twlo are 115cd to
bind to th~e other· pickets ait the bottom.

LIST OF D)IMENSIONS TO B3E MEM~ORIZED.

Heights of epaulement:
R1Eiflemazn, krneeling', 3 feet 4 inchzes.
Riflemnan, staznding, 4 feet 4 inches.
MIach~ine su~n, lying d~own, 16 inch~es.
MaI~chine gun, normalc2, 2 feet 8 inches.
Width of banqiuette, 20 inches.
Width of excavation at surface, fire trench, paracllel or

alpproach, 4· feet.
Bottoml of fire trench, approach or parallel, wYithlout ban-

quette, 3 feet.
Berms, 1 foot.

Traverses:
Thickiness, 8 feet.
Length- (perpendlicular to front), 5 feet.
Average interval between traverses, 5 yards.
Machine-gun platform, 5 feet by 20 inches.

Amm~unition nichre:
Openingr, 2 by 2 feet.
Depth, 20 inches.

Cave shelter or dtugout:
Dimensions of half galllery cazsing (for dcescent), 5 feet; 4

inches by 2 feet 8 inches by 9 inches.
Inside dimlensions of a2 half gallery, frame, 5 feet by 3 feet

4~ inches.
Inside dimensions of a commlron gallery frame, 6 feet~.. 8

inches by 3 feet 4 inches.
Inside dimensions of a grandkc gal~ery framel, 6. feet 8' inches

by 7 feet.
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Cave shelter orr dlugout--Continued.
Branach gazllery ctonnecting ~two shelters, 3 feet; 4 inches. by3 feet 4 inches.
P~iascine, 9 feet by 10 inches.~aboioz--
Diameter, 2 feet.
LTenlig of pickets, 3 feet 4 inches.
H~eig'ht of wroven work'l, 2 feet 8 inches.

H~urdle 
Length~, 6 feet 8 inc~hes.
HEeight,1 some as that' of gabion.

CONVENIENT MEASTJRES.

R~ifle, wtith bay onet: fixed, 5, feet.
Lengtlh of the b'r~ onet or portable intrenchling shovel, 1 foot

8 inches,
WVidthl of blade ojf 1~t. D. shovel, 8 inches.
W7idthl of the hand, 4 inches.

NOTE. -The aboce w-ill varzry with different implemlents.

Lrsm oi: 'IMP~r PRINCIPAL, TIMBEl~RS FURN-ISHED ax1 SIEGEc~ T1Aln~s.

1. BOA9RDS AND PLANKS.S

Ba'ctten~s.-Thin boalrds, 5- to ~ inchl ordlinarilyv they :r~

BZ~oardcs.-Fro m1 to i~ inches thick; genera~lly 1 inch, i.$, OP·
1d inches.

.Plnkzhs -'~S inches thick by 8 to> 10 inches w~ide; nisao plank1s
3 inche~s thick~, somnetimles thick~er.

flery pl· 7an 1~s.--4 to~ 4·i inhes thick.

2. TiM~BERS (rSQUARI>ED).

nrafter2-s.·-%- b3y 2~ inches or 3 byi 3 inches square.
Barll~ (bceam~s, rnrders) -Sqluaredi timbhers thicker than the

ranfter~.
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Ribands.--Small pieces of timuber 2 inches wcide by 1 inch thick,
ordinarily obtained by ripping up planks. Used in bracing mine
casings. (See brncing of dugouts.)

Spars (round) are generally furnished in lengths of 13 to 4
yards.

Enttanglcrncnlt stak~es.-5 -;feet 4 Iinchbes long and 2;5 to 3 inches
diameter.

Stakces for r~evettinzg treuclhes are generally furnished 8 feet
4 inches long.




